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ABSTRACT: The State of Rio Grande do Sul is a major producer of grapes in Brazil, highlighting the 
Serra Gaúcha as the main producing region. In the pursuit of good quality in grapes it is essential the control of 
pests, especially insects. This study highlights the incidence of wasps, which cause serious damage at harvest 
time. This study aimed to characterize the community of social wasps (Hymenoptera, Vespidae) through faunal 
analysis and to examine the relationship of these insects with injuries to the grape berries in vineyards of Bento 
Gonçalves, Rio Grande do Sul State. Therefore, active search were made in January and February 2014, 
followed by analysis of frequency, constancy, abundance, dominance and diversity. Ten species of wasps were 
able to use grape berries as food. The two dominant species were Polybia ignobilis and P. minarum, however, 
Synoeca cyanea has greater ability to break the intact berries. Other three species, Polistes cavapytiformis, P. 
versicolor and Brachygastra lecheguana, were also able to break the skin of grapes, but of damaged berries. 
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INTRODUCTION 
 
Wasps are insects found in many 
environments such as native, agricultural and urban 
areas, with diverse foraging behavior as well as 
ecological and economic importance (WEST-
EBERHARD et al., 1995).The family Vespidae is 
composed of six monophyletic subfamilies, three of 
these occur in South America. Two subfamilies are 
made up of solitary wasps, Masarinae and 
Eumeninae, and one subfamily consists of social 
species, the subfamily Polistinae (CARPENTER; 
MARQUES, 2001). 
Adult social wasps feed on liquids, nectar, 
honey, and other sugary products, cell content and 
water (CARPENTER; MARQUES, 2001). 
However, larvae are fed with protein diet from small 
insects trapped and macerated by adult wasps; this 
interaction has relevance in the biological control of 
pests (CARPENTER; MARQUES, 2001; 
PREZOTO; 2007). 
In vineyard cultivation, one of the points of 
increasing importance relates to the sanity of berries 
especially at harvest time, essential to develop 
quality products (SILVEIRA, 2011). However, a 
number of harmful species have been frequently 
reported causing damage to berries (OLIVEIRA et 
al., 2012; BOTTON et al., 2012). A group of social 
insects have been reported frequently as harmful to 
the crop, and its attack is usually associated with the 
presence of bees (HICKEL; SCHUCK, 1995). 
Wasps are considered beneficial insects acting, for 
example, in the control of other insects, some 
agricultural pests (PREZOTO et al., 2006; ELISEI 
et al., 2010; PICANÇO et al., 2011; PREZOTO; 
BRAGA, 2013), and integrating the guild of 
pollinators (BARROS, 1998; SÜHS et al., 2009), 
but during the summer they can found a rich source 
of food in maturing grapes. 
The collection of carbohydrates is the main 
activity of wasp colonies (RESENDE et al., 2001; 
CANEVAZZI; NOLL, 2011). Hickel and Schuck 
(1995) observed, in the Santa Catarina State, the 
attack of these insects to bunches of grapes, leading 
to the rupture of the skin and damage to the fruit. In 
this study, Synoeca cyanea (Fabricius, 1775) was 
present at high frequency in crops, with the behavior 
of breaking the skin of the fruit. Besides, in Brazil, 
there is information on the use of pitanga fruit 
(SOUZA et al., 2013), cashew (SANTOS; 
PRESLEY, 2010) and mango (BARBOSA et al., 
2014) by different species of wasps. 
Among the different grape varieties, 
Niagara Rosada is less susceptible to fungal diseases 
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and generates lower production costs, thus it 
represents an interesting alternative to the small 
producer (MAIA; CAMARGO, 2012). This grape is 
highly appreciated by the Brazilian consumer, 
intended mostly for fresh consumption, its 
cultivation has expanded rapidly in the states of São 
Paulo, Santa Catarina, Rio Grande do Sul and Minas 
Gerais (MAIA; CAMARGO, 2012). 
In this regard, this study aimed to identify 
the species of Polistinae (Hymenoptera, Vespidae) 
in Niagara Rosada vineyards in the municipality of 
Bento Gonçalves, Rio Grande do Sul State, and to 
perform a faunal analysis with the assemblage found 
and to determine the relationship of insects with 
injuries to fruit. 
 
MATERIAL AND METHODS 
 
Active search was conducted by means of 
visual and spatial exploration to collect the target 
species during the months of January and February 
2014, in vineyards of the grape variety Niagara 
Rosada (Vitis labrusca L.), in rural properties in the 
municipality of Bento Gonçalves, Serra Gaúcha, 
northeastern Rio Grande do Sul State. Three areas 
were delimited in the municipality, in a pergola 
trellis system, located at different sites. The first was 
held at Embrapa Grape and Wine (29°09'49,47"S, 
51°31' 42,95"W); the second in Tuiuti District in the 
Linha de Mari (29°02'54,49"S, 51°38'03,97"W); and 
the third at the Vale dos Vinhedos (29°12'01,27"S, 
51°33'02,61"W). Samples were taken in the 
maturation/pre-harvest period of grapes, because 
this is the period of occurence of damage in grapes 
caused by wasps, determining six consecutive days 
of collection for each vineyard. The collections were 
performed in the morning and early afternoon 
period, a period in which the wasps focus their 
search for carbohydrates resources (RESENDE et 
al., 2001; ELISEI et al., 2005; ELISEI et al., 2013), 
totalizing six hours of collection a day and equal 
sampling effort in all area. 
Specimens were collected with 
entomological net and collector bottles, randomly. 
In each area, we spent a sampling effort of 36 hours, 
with collections focused on the wasps that were on 
the berries. The active collection provides a 
complete sampling of wealth and obtaining 
knowledge of the habits and behavior of the species 
collected when they are little known or unknown in 
literature, or to compare areas of study (TEIXEIRA, 
2012). The insects collected were identified based 
on external morphological characters, using 
identification keys proposed by Richards (1978), 
Carpenter and Marques (2001) and Hermes and 
Köhler (2004). 
For the purpose of characterization of the 
assemblages, we analyzed frequency, constancy, 
abundance, dominance, richness, evenness and 
Shannon-Weiner diversity index (H’). The faunal 
analyses were performed from the number of 
records for each species in each area. For the 
calculations of abundance, constancy, frequency and 
dominance, we used presence/absence data 
(LONGINO, 2000; LUTINSKI et al., 2008). We 
selected this method since the social characteristics 
of wasps can affect these analyses when performed 
on the absolute numbers of specimens collected, due 
to the variation in the number of insects in the 
composition of the colonies (ANDENA; 
CARPENTER, 2014), and can affect the analyses 
obtained for these species (SANTOS et al., 2007; 
SOUZA et al., 2014). 
During the collection of wasps in the 
vineyards, video records were taken in order to 
record the species of wasps and the dynamics of 
damage to grapes. To this end, we used a video 
camera Sony® full HD-HDR PJ380 and a tripod 
support in a spot of vineyard and every hour, 
approximately, it was checked and replaced the 
shooting point. Images were subsequently analyzed 
in order to associate the presence of species with 
possible rupture of the berries. 
 
RESULTS AND DISCUSSION 
 
During the sampling period, we captured 
634 wasps of the subfamily Polistinae (Table 1), 
belonging to ten species: Polistes versicolor (Olivier 
1791), Polistes cavapytiformis Richards 1978, 
Brachygastra lecheguana (Latreille 1824), Polybia 
sericea (Olivier 1791), Polybia ignobilis (Haliday 
1836), Polybia scutellaris (White 1841), Polybia 
minarum Ducke 1906, Synoeca cyanea (Fabricius 
1775), Agelaia multipicta Haliday 1836 and Polybia 
fastiosuscula Saussure 1854. The genus Polybia was 
predominant in samples in relation to the other 
species caught. 
Among the areas chosen for sampling, the 
vineyard of Embrapa showed the highest richness (S 
= 10 species), followed by Linha de Mari (S = 8 
species) and Vale dos Vinhedos (S = 7 species) 
(Table 1). In the three sites, there was alternating 
occurrence between these species, none of which 
was found exclusively in one region. 
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Table 1. Faunal analysis of wasp species sampled in vineyards in the municipality of Bento Gonçalves, Sate of 
Rio Grande do Sul, during the months of January and February 2014. 
 
EMBRAPA Linha de Mari Vale dos Vinhedos 
Species n A C D F n A C D F n A C D F 
Agelaia multipicta 1 R Z ND PF 65 A W D F 9 A W D F 
Brachygastra lecheguana  2 R Z ND PF 4 C W ND F 0 - - - - 
Polistes cavapytiformis 68 A W D MF 0 - - - - 5 A W D F 
Polistes versicolor 2 R Z ND PF 39 A W D F 1 D Z ND F 
Polybia fastiosuscula 4 C W ND F 7 C W ND F 0 - - - - 
Polybia ignobilis 121 A W D MF 37 A W D F 15 MA W D MF 
Polybia minarum 9 A W D MF 23 A W D F 67 MA W D MF 
Polybia scutellaris 21 C W ND F 0 D Z ND PF 6 - - - - 
Polybia sericea 4 A W D MF 1 - - - - 0 C W ND F 
Synoeca cyanea  3 C Z ND F 50 A W D F 1 D Z ND F 
Richness (S) 10 8 7 
Diversity (H’) 1.34 1.72 1.17 
Evenness (E) 0.58 0.83 0.60 
A= Abundance; ma = very abundant; a = abundant; c = common; di = dispersed; r = rare; C = Constancy: w= constant; y = accessory; z 
=accidental; D = Dominance: d= dominant; nd = non dominant; F = Frequency; mf = very frequent; f = frequent; pf = infrequent; - 
=absent., n = number of individuals 
 
This variation was probably because some 
species of wasps are established only in the presence 
of specific substrates, and nesting is species-
specific, in other words, each species uses different 
materials, methods of construction of nests and 
architectures (DEJEAN et al., 1998; SANTOS; 
GOBBI, 1998; SANTOS et al., 2009). A species of 
wasp may have a preference for different nesting 
substrates according to physical and/or biological 
characteristics of the environment (SANTOS; 
GOBBI, 1998). 
The site with the highest diversity (H’= 
1.72) was the vineyard located in the Linha de Mari 
(Table 1). All areas have natural vegetation nearby, 
capable of holding nests. However, of the evaluated 
areas, this is the one with the lowest human 
influence, and with sources of water in the 
surroundings. According to Santos et al. (2009), the 
maintenance of these areas with natural vegetation 
allows the coexistence of a greater diversity of 
species. 
The diversity indices obtained herein can be 
considered low, mainly in the area of Embrapa, 
where there was no uniformity of individuals of the 
species collected. Probably this was the cause of the 
low value, since the diversity index increases with a 
larger value of evenness. In other words, the 
Shannon index takes into account the uniformity of 
the species abundance (MARGALEF, 1972). 
P. ignobilis and P. minarum were abundant, 
constant, dominant and very frequent in the areas of 
Embrapa and Vale dos Vinhedos, and frequent in 
Linha de Mari. These species were considered 
dominant as they stood out with higher faunal 
indices (Table 1) (SILVEIRA NETO et al., 1995). 
The other species, P. versicolor, P. 
cavapytiformis, B. lecheguana, P. sericea, P. 
scutellaris, S. cyanea, A. multipicta and P. 
fastiosuscula, had a high variation according to the 
area sampled. The wasp S. cyanea was not constant, 
but was frequent in the sampling, with abundance 
ranging from common, abundant and dispersed in 
the three different sampling areas (Table 1). 
Hickel and Schück (1995) described the 
occurrence of six species of wasps in vineyards in 
the municipality of Videira, Santa Catarina State; 
three of these species occurring also in the vineyards 
of Bento Gonçalves: P. ignobilis, P. scutellaris and 
S. cyanea. 
Some species have also been recorded 
feeding on other fruits. Nine species were observed 
feeding on ripe fruits of Myrciaria sp. A. multipicta 
and B. lecheguana were identified at low frequency; 
P. ignobilis at medium frequency; whereas P. 
sericea and S. cyanea at high frequencies (SOUZA 
et al., 2009). Damage to Psidium sp. and Mangifera 
indica were also recorded for S. cyanea 
(BRUGGER et al., 2011; BARBOSA et al., 2014). 
For P. minarum, there is no record of fruit 
damage, being the second most captured species, in 
addition it is very common in the region of Serra 
Geral (HERMES; KÖHLER, 2004) and rare in 
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studies in other regions of the Rio Grande do Sul 
State (LUZ et al., 2014). 
Field observations while shooting indicated 
that S. cyanea, P. cavapytiformis, P. versicolor and 
B. lecheguana have ability to break berries 
(https://youtu.be/X852DOg3OvQ). The species S. 
cyanea is better able to perform such injury, given 
its mandibular robustness. P. cavapytiformis, P. 
versicolor and B. lecheguana also broke the berries 
with some physiological or phytosanitary 
deficiency. The other species were not found 
breaking the berries, but feeding on the leaked juice. 
A. multipicta was also recorded feeding on fallen 
fruit, on the ground. 
There are anatomical and physiological 
differences between the varieties of grapes, such as 
size, cell turgor and extensibility and plasticity of 
cell wall and these factors along with environmental 
conditions are responsible for the splits and cracks 
in the berries (DOKOOZLIAN, 2000). Variation in 
berry volume combined with its thin skin is an 
important factor that can lead to cracks in grapes 
(BORGES et al., 2012). 
The occurrence of frugivorous birds in 
commercial vineyards also propitiates insect attack. 
These birds cause direct damage to grapes and the 
juice spilled by breaking the berry attracts insects, 
including wasps and bees (BOTTON et al., 2012). 
The combination of these factors creates attractive 
conditions and allows the damage caused by wasps 
in the vineyards. 
Food ambiguity places wasps in important 
position in the trophic balance of communities. 
Besides being pollinators, several species of social 
wasps are responsible for the control of arthropods. 
B. lecheguana, P. ignobilis, P. scutellaris, P. 
sericea, P. fastidiosuscula, P. versicolor and S. 
cyanea are examples of predators of lepidopteran 
pests (PICANÇO et al., 2011; ELISEI et al., 2010; 
MACHADO et al., 1988; PREZOTO et al., 2006). 
Social wasps seek different food resources, 
such as animal protein, water, carbohydrates and 
material for construction and maintenance of nests. 
Carbohydrate is important not only for the larvae, 
but is also a source of energy for adults (RICHTER, 
2000). The choice of a food source is related to nest 
behavior, smells and visual information. And the 
choice of food is influenced by the presence of other 
visitors (RICHTER, 2000; HRNCIR et al., 2007). 
Thus, the occurrence of a wasp on the bunch attracts 
more specimens to the site, increasing the damage. 
 
CONCLUSIONS 
 
Injuries to berries in vineyards in the 
municipality of Bento Gonçalves are related to 10 
species, including the most abundant P. ignobilis 
and P. minarum.  
S. cyanea has greater ability to cause 
injuries to intact grape berries and P. 
cavapytiformis, P. versicolor and B. lecheguana are 
able to break berries damaged by fungi or under 
water stress. The remaining species feed on 
damaged berries and leaked juice. 
 
 
RESUMO: O Rio Grande do Sul é o maior produtor de uvas no Brasil, destacando-se a Serra Gaúcha 
como principal região produtora. Na busca de qualidade das uvas é fundamental o controle de pragas, 
especialmente insetos. Este trabalho identifica a incidência de vespas que acarretam graves danos na época de 
colheita. A pesquisa foi conduzida com o objetivo caracterizar a assembleia de vespas sociais (Hymenoptera, 
Vespidae) através de análise faunística e a relação destas com injúrias as bagas, em parreirais do município de 
Bento Gonçalves, Rio Grande do Sul. Para tanto, foram realizadas coletas ativas nos meses de janeiro e 
fevereiro de 2014, realizando-se análise de frequência, constância, abundância, dominância e diversidade da 
comunidade. Foram identificadas 10 espécies de vespas capazes de utilizar as bagas de uva como alimento. As 
espécies predominantes foram Polybia ignobilis e P. minarum, todavia, Synoeca cyanea apresenta maior 
capacidade de rompimento de bagas íntegras. P. cavapytiformis, P. versicolor e Brachygastra lecheguana 
também foram capazes de abrir a casca dos frutos em bagas anteriormente danificadas. 
 
PALAVRAS-CHAVE: Serra Gaúcha. Vespa social. Uva. Danos. Vinho. 
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